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S$J-4 STORAGE ADJUSTMENT (SUMMARY) 


VOLTAGE ADJUSTMENT 


wn fe W AO pH 
8 e e e e 


Vw wn - 
e es 6 e 


SET STORAGE BOARD LOGIC VOLTAGES TO WITHIN 1% OF NOMINAL. 

SPECIAL VOLTAGE (+12V) SHOULD BE WITHIN 11.16V TO 12, 84V (A2D09). 

THE "+8,3V GATE VOLTAGE" SHOULD BE WITHIN 8.0 TO 8. 8V(A2D13). 

MEASURE INTAKE TEMPERATURE AND RECORD TEMPERATURE ON THE LABEL. 

SET V-REF TO WITHIN £40.03V OF TRE VALUE GIVEN IN FIGURE 1 (G2B02 REFERENCED TO G2B06). 


V-REF 1S OPTIMIZED 
FOR THE SPECIFIC UNIT UNDER THE "V-REF ADJUSTMENT" SECTION, 7 3 


SENSE CONTROL ADJUSTMENT | 


STOP CLOCK. "EMITTER STROBE" SHOULD BE AT ITS -3V LEVEL. 

ADJUST -3V TO GIVE -2.70V BETWEEN "EMITTER STROBE" AND GROUND: (G2B12 TO 62008). 

ADJUST “SENSE CONTROL VOLTAGE" TO 2, 14V REFERENCED TO THE “OFFSET VOLTAGE (G2B07 TO 62809). 
RESTORE -3¥ TO NORMAL (G2B06 TO G2D08). 


"SENSE CONTROL VOLTAGE" RANGE 1S 2,24V + 0.05V (62B07 TO G2B09). RECORD ON LABEL. 


STROBE ADJUSTMENT 


wn & Ww A = 
eo e s e e@ 


6, 


OBSERVE ONES ENVELOPE (E.G. BIT 6 LESS THAN 4K: B7B02 & B7902). | 

SHORT N2B05 TO N2D08 AND PLACE PEAK OF READ ONES ENVELOPE ON CENTER VERTICAL LINE. 

REMOVE SHORT AND COMPARE "+ STROBE LESS THAN 4K (H2B09) WITH "+ STROBE MORE THAN 4K" (H2B08). 

SET LEADING EDGE OF STROBE AT THE 0.5V LEVEL 10 NANOSECONDS AFTER PEAK OF ONES ENVELOPE (H2B09).2« 
RECORD ON LABEL THE INTERVAL BETWEEN THE PEAK OF THE ONES ENVELOPE AND THE LEADING EDGE OF THE STROBE. 
(B7B02 & B7D02 TO H2B09). 

RECORD ACCESS TIME ON LABEL (E1E11 TO C1Cil OR B7B04). 


V=REF ADJUSTMENT 


STROBE POTENTIOMETER N2 


1, SET V-Z TO 6.36V OR 6.24V IF CPU CANNOT OPERATE OUTSIDE +4% (G2B11 TO G2008). 

2. DETERMINE THE UPPER AND LOWER OPERATING LIMITS OF V-REF (G2B02 TO G2B06). 

3. SET V-Z TO 5.64V OR 5.76V IF CPU CANNOT OPERATE OUTSIDE +4% (G2B11 TO G2D08). 

4. DETERMINE THE UPPER AND LOWER OPERATING LIMITS OF V-REF (G2B02 TO G2B06). 
5, SET V-REF TO THE OPTIMUM OPERATING POINT. (SEE FIGURE 5),AND RECORD V-REF VALUE. | 
6. DETERMINE V-REF OPERATING RANGE (%) AND INSURE THAT THE REQUIREMENTS LISTED IN THE TABLE ARE MET, 

RECORD V-REF LIMITS AND PERCENTAGE ON LABEL. | 
SUMMARY OF TEST POINTS, VOLTAGF REFERENCE POINTS AND POTENTIOMETER LOCATIONS 
NET NAME LOCATION OR COMMENTS OR 
PIN LEVEL 

-3V LOGIC VOLTAGE G2BD6 -3,00V, 0.03V (A), £0.12V (B). 

+3V LOGIC VOLTAGE ° G2p03 °’" +3,00V, +0.03V (A), +0.12V (B). 

+6V LOGIC VOLTAGE 62B11 +6.00V, +0.06V (A), #0.24V (B), £0, 36V (C). 
BOARD LOGIC GROUND G2D08 — GROUND 

+12V SPECIAL VOLTAGE A2D09 | +12.00 +0. 84V 

+8. 3V GATE VOLTAGE —_ A2013 +8. 3V -0.3V, +0.5V 

VREF POTENTIOMETER G2 (UPPER POT) 

VREF G2B02 (REFERENCE TO -3V) 

-3V (0.7V) EMITTER STROBE G2B12 (REFERENCE TO GND) 

SENSE CONTROL POTENTIOMETER G2 (LOWER POT) 

SENSE CONTROL VOLTAGE (VSA) G2B07 (REFERENCF TO OFFSET VOLTAGE) 

OFFSET VOLTAGE G2B09 0.8V+0. 2V | 

+ READ CYCLE E1E11 (TO SYNCHRONIZE SCOPE) 

+ STROBE LESS THAN 4K H2B09 (REFERENCE POINT) | 

+ STROBE MORE THAN 4K H2B08 (REFERENCE POINT) 


(ONLY POT) 


X CURRENT REFERENCE VOLTAGE M2 B09 (TEST POINT) 

Y CURRENT REFERENCE VOI.TAGE B2 B09 (TEST POINT) 

- SENSE BIT 6 C1C11l OR B7B04 (ACCESS REFERENCE) 
+ SHORT TIME N2B13 (REFERENCE POINT) 


A WESTON 901 (1/4%) OR EQUIVALENT METER 1S REQUIRED FOR ALL VOLTAGE ADJUSTMENTS. 
ARE TO BE WITHIN + 10 NS. 


TIME MEASUREMENTS 
ABSOLUTE TIME MEASUREMENTS SHALL BE MADE WITH A CALIBRATED SCOPE. IN THE 


FIELD THIS CALIBRATION CAN BE DONE WITH THE CRYSTAL OSCILLATOR TIMING OUTPUT OF THE HOST MACHINE. 
GROUNDED PROBES MUST BE USED FOR MAKING TIME MEASUREMENTS. 


TOLERANCE NOTES 


(A) - ADJUSTMENT SETTING TOLERANCE - APPLIES TO THE ADJUSTMENT PROCEDURE ONLY | 
(B) - NORMAL OPERATING SUPPLY VARIATION MEASURED AT THE STORAGE UNIT BOARD PINS LISTED ABOVE. 


(C) - STORAGE OPERATING LIMITS HOWEVER, THE CPU MAY NOT OPERATE OUTSIDE OF +4%, ie.6.00V+0. 24V. 





%* 6; THESE ARE TO BE WITHIN 10 NS OF EACH OTHER. 
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S$J-4 STORAGE ADJUSTMENT (DETAILED) 


STORAGE ADJUSTMENT SHOULD NOT BE MADE UNLESS A CARD IN A2,B2,G2,M2, OR N2 1S REPLACED OR THERE 
1S A CLEAR INDICATION THAT THE STORAGE IS NOT ADJUSTED PROPERLY. A COMPLETE ADJUSTMENT INCLUDES 
1) VOLTAGE ADJUSTMENT, 2% SENSE CONTROL ADJUSTMENT, 3) STROBE ADJUSTMENT, AND 4) VREF ADJUSTMENT. 


IF THE CARD IN LOCATION N2 IS REPLACED, THE "STROBE ADJUSTMENT" SECTION MUST BE FOLLOWED. IF A 
CARD IN A2,B2,G62, OR M2 IS REPLACED, A COMPLETE ADJUSTMENT MUST BE MADE. 


UPDATE “ADJUSTMENT SETTINGS" LABEL WHENEVER THE STORAGE IS READJUSTED. 


I. VOLTAGE ADJUSTMENT 


ALL VOLTAGES ARE MEASURED WITH RESPECT TO STORAGE UNIT GROUND EXCEPT WHERE NOTED OTHERWISE, 
A WESTON 901 (2/4%) OR EQUIVALENT METER 1S REQUIRED FOR ALL VOLTAGE ADJUSTMENTS. 


1. SET STORAGE BOARD LOGIC VOLTAGES AS FOLLOWS, MEASURED WITH RESPECT TO BOARD GROUND. 


-3,00V +0.03V G2B06 
+3. 00V £0. 03V 62003 
*+6,00V +0. 06V G62B11 
GROUND 62008 
*NOTE: +615 ALSO V, 
2. SPECIAL VOLTAGE (+12V),‘ MEASURED AT A2D09, SHOULD BE WITHIN 11.16V TO 12. 84V 
+12. 0V £0, 84V A2D09 


3. THE "+8,3V GATE VOLTAGE" SHOULD BE WITHIN 8.0V TO 8. 8V. 


4+8.3V GATE VOLTAGE: A2D13 
(+8, 3V-0, 3V, +0. 5V) 


4. MEASURE THE TEMPERATURE OF THE INCOMING AIR AND RECORD THE TEMPERATURE ON THE LABEL. 
THERMOMETER: P/N 5392366 (OR EQUIVALENT) 


5. SET V-REF (MEASURED WITH RESPECT TO -3V) TO WITHIN £0.03V OF THE VALUE GIVEN IN FIGURE 1. THIS 
IS AN INITIAL ADJUSTMENT. V-REF 1S A TEMPERATURE TRACKING VOLTAGE. ONCE V-REF HAS BEEN SET IT 
WILL TRACK A LINE PARALLEL TO THAT SHOWN IN FIGURE 1. THIS LINE REPRESENTS THOSE SETTINGS OF 
V-REF AT WHICH THE STORAGE CAN BE EXPECTED TO OPERATE WITHOUT ERROR. IT DOES NOT REPRESENT 
OPTIMUM SETTINGS OF V-REF FOR A SPECIFIC STORAGE UNIT. THE ACTUAL TRACKING LINE MAY HAVE A 
SLOPE OF ( -0. 013V40. 002V)/ °C 


VREF POT: G2(UPPER POT) 


VREF: G2B02 
“3V: G2B06 






2.23V:AT 4° C : spe 
| SLope = VoREFAT Qh - V-REF AT Te 


~ TEMPERATURE T, - TEMPERATURE Ta 
WHERE: T, - T2 MUST BE AT LEAST 10° C, 


ae ae (ae AY —_ 
2 oot | | “az.o2vat2o0;c{ | [| | SLOPE , . 
cor Game OO aS NN RANGE:  -0.011V/°C TO -0.015V/°C. 
a +—— .89V AT 30°C 
1,80 an ol a St 2a i ae ee 


1,63V AT 50°C 
\ 1. 60V AT 52° C 





O°” 10° 20° aa = 50° T 3OC 
32 50° 68° 86° 104° 122°T F&F 
FIGURE 1: VREF VS TEMPERATURE (1) 


TI. SENSE CONTROL ADJUSTMENT 


1, STOP THE CLOCK, THE “-3V (0.7V) EMITTER STROBE" SHOULD BE AT ITS -3V LEVEL. THE TWO VOLTAGES 
(-3V &0.7V) DEFINE THE SitGNAL LEVELS OF THIS NET. 


2. ADJUST -3V TO GIVE -2.70V BETWEEN "-3V (0.7V) EMITTER STROBE" AND GROUND. 


-3V (0.7V) EMITTER STROBE: G2B12 ° 
GROUND: G2D08 | 


3. ADJUST THE LOWER POTENTIOMETER ON CARD G2 TO SET THE “SENSE CONTROL VOLTAGE" TO 2,14V REFERENCED 
TO THE "OFFSET VOLTAGE" 


SENSE CONTROL POT: G2(LOWER POT) 
SENSE CONTROL VOLTAGE: G2B07 
OFFSET VOLTAGE: G2B09 
WNTERHATION SL BUSINESS PACHINES CORP. 3 CHANGE HO. || “OTE : DEVELOPMENT RO. 
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4. RESTORE -3V TO NOMINAL. 
-3V G2 B06 


5. RESTORING -3V TO NOMINAL WILL CAUSE THE "SENSE CONTROL VOLTAGE" REFERENCED TO THE "OFFSET 
VOLTAGE" TO RISE TO 2.24V £0,05V AT ROOM TEMPERATURE. 


+0.01V/10°C. 
FOLLOWING STEPS 1 TO 4. 


TIT, STROBE ADJUSTMENT 


SYNCHRONIZE ON TO OR "+ READ CYCLE" (E1E11).° THE BASIC REQUIREMENT TO BE MET IS THAT THE LEADING 
EDGE OF THE STROBE, H2B09 (MEASURED AT THE 0.5V LEVEL WITH RESPECT TO ITS BASELINE) MUST BE WITHIN 
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THIS VOLTAGE CHANGES AT THE RATE OF 
NOTICE THE 2,.24Vt0.05V 1S THE RANGE, BUT THAT THE CORRECT SETTING IS OBTAINED BY 
RECORD THE FINAL VALUE OF "SEMSE CONTROL VOLTAGE" REFERENCED TO THE 
OFFSET VOLTAGE" ON THE LABEL. TOLERANCE FROM FINAL VALUE IS £0. 02V-0. 01V/ °C. 


0 TO 30 NANOSECONDS (WITH A NOMINAL SETTING OF 10 NS) AFTER THE PEAK OF THE ONES ENVELOPE. 


UNIT SHOULD OPERATE AT NOMINAL VOLTAGES ON ALL PATTERNS WHEN THE STROBE IS DELAYED AT LEAST 30 


NANOSECONDS FROM ITS FINAL SETTING. 


NOTE: THE CLOCK CARD (5804683) IN N2 MAY BE OF A,B, ORC LEVEL, ie. HAVE A 1K POTENTIOMETER. IN 


THIS CASE, IT MAY NOT BE POSSIBLE TO DELAY THE STROBE SUFFICIENTLY. 


POTENTIOMETER, ie. A D (OR LATER) LEVEL CARD. 


ITS MAXIMUM DELAYED POSITION. 


1. WHILE RUNNING AN ALL ONES PATTERN IN ALL ADDRESSES, OBSERVE THE ONES ENVELOPE FOR A LESS THAN 


SD0 13 


IF THE STROBE CANNOT BE DELAYED 
AT LEAST 20 NS LATER THAN THE "FINAL" SETTING, THE CARD SHOULD BE REPLACED BY ONE HAVING A 2K 


THE FINAL SETTING MUST BE AT LEAST ONE FULL TURN FROM 


4K BIT, e.g. BIT 6<4K, B7B02 AND B7D02, USING DIFFERENTIAL SCOPE LEADS (OR ALTERNATE) TO DIFFERENTIAL 


INPUTS OF SCOPE SUCH AS A 5618S, 647, OR 453. 
REQUIRED, AND SCOPE SETTINGS OF 50 NS AND 20 MV PER CM ARE RECOMMENDED. 


CABLE ASSEMBLY--DIFFERENTIAL SCOPE LEADS (PN 2182907). 


ALTERNATE: 


DIRECT TWISTED PAIR TERMINATED ON EACH LINE BY A 


150 OHM RESISTOR TO SCOPE GROUND. 


e.g. - BIT 6< 4K: 


B7B02 AND B7DO02 
2. SHORT N2B05 TO N2098 TO REMOVE STROBE REFLECTION, THEN ADJUST THE CENTER OF THE ONES ENVELOPE 


A SCOPE HAVING A BANDWIDTH OF AT LEAST 20 MC IS 


AT READ TIME TO THE CENTER VERTICAL LINE, CENTER MAY BE DETERMINED BY ADJUSTING THE SCOPE TO PLACE 


THE RISE AND FALL OF THE ONES ENVELOPE AT +50 NS ON THE SAME HORIZONTAL LINE. 
LEAST TWO BITS SHOULD BE OBSERVED TO DETERMINE THE AVERAGE TIME FOR THECENTERS, @& g. BIT6< 4K: 
B7B02 AND B7D02 (4K), BIT 6>4K: A7B02 AND A7D02 (8K) OR BIT 14< 4K: M7B02 AND M7D02 (4K) AND 


BOTH POSITIVE AND NEGATIVE CENTERS SHOULD BE OBSERVED. 


BIT 6<4K: B7B02 AND 87D02 
BIT 6 >4K: A7B02 AND A7D02 
BIT 14< 4K: M7B02 AND M7D02. 


N2B05 SHORTED TO N2D08 


3. REMOVE THE SHORT OF STEP 2 AND COMPARE | 


NANOSECONDS. 


* STROBE MORE THAN 4K: H2B 


4. ADJUST THE POTENTIOMETER ON CARD N2 TO PLACE THE LEADING EDGE OF THE "+ STROBE LESS THAN 4K". 







READ ONES 
Ale.g. BIT 6<4K 
B7B02 & 87002 ee bat 
(N2B05 SHORTED 
=! TO N2D08) rONES CENTER: 
QyrH ttt Lr Pt tt Ht tthe 
=| Bailie Ni / 
sete 


| 50 NS/IDIV —= 


FIGURE 2 


ON 8K UNITS) "+ STROBE LESS THAN 4K." WITH "+ STROBE 
MORE THAN 4K." THE LEADING EDGES OF THE STROBES (MEASURED AT THE 0.5V LEVEL) MUST BE WITHIN 10 


H2B09 


038 


A 10-TO-1 PROBE SHOULD BE USED FOR THESE MEASUREMENTS. 
+ STROBE LESS THAN 4K: 


SEE FIGURE 2. 


(MEASURED AT THE 0.5V LEVEL WITH RESPECT TO ITS BASELINE) 10 NANOSECONDS LATER THAN THE 


THE ONES ENVELOPE, 


G6 40 € LIIHS 


€ 0 €e. 40 anette 


oceee 


SEE FIGURE 3, 
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5. RECORD ON THE LABEL THE INTERVAL BETWEEN THE CENTERS OF THE ONES ENVELOPE (FIGURE 2) AND THE LEADING 


EDGE OF THE STROBE (MEASURED AT THE 0.5V LEVEL WITH RESPECT TO I7S BASELINE - FIGURE 3) 


6. MEASURE THE INTERVAL BETWEEN THE RISE OF "+ READ CYCLE" (E1E11) AND THE FALL OF "-SENSE BIT 6" 
(C1C11 OR B7B04) AT THE 0.5V LEVEL WITH RESPECT TO BASELINES. SEE FIGURE 4. RECORD THIS INTERVAL 
AS "ACCESS TIME" ON THE LABEL. 


+ READ CYCLE: E1€11 
- SENSE BIT 6: C1C1l OR B7B04 


ACCESS TIME: 700 NS TO 950 NS (SPECIFICATION) 
910 NS#30 NS (TYPICAL 8K) 880 NS+30 NS (TYPICAL 4K) 





+READCYCLE| | || 


E1E11] | -SENSE BIT 6 
C1011, OR 





FIGURE 4 









IV. VREF ADJUSTMENT 


VREF OPERATING LIMITS ARE DETERMINED BY RUNNING WORST CASE PATTERNS THROUGH ALL ADDRESSES. 
THESE PATTERNS ARE SET UP BY A TESTER OR BY STORAGE ADJUSTMENT PROGRAMS PROVIDED BY THE USING 
SYSTEM. FAILURE POINTS WILL BE DETECTED BY COMPARISON CIRCUITRY OR PARITY ERROR INDICATION. 
A VREF “Vo. OPERATING RECTANGLE IS FORMED BY DEFINING THE. UPPER AND LOWER BOUNDARIES AS 


+640. 36V (V_). THE LEFT AND RIGHT BOUNDARI™ s ARE DETERMINED BY THE TWO INNERMOST V-REF LIMITS 


Z° 
Va AND Ve ON THE +6V+40. 36V (V-Z) LINES. THE OPTIMUM (V-REF) OPERATING POINT 1S THE POINT WHERE 
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